Purpose: Some topics such as women's life style and nutrition and using some special medicines during pregnancy have been discussed and demonstrated as effective factors on infant' health. Based on recommendations in Iranian traditional medicine, we aimed to evaluate the efficacy of pomegranate paste consumed by women during their pregnancy on the neonatal jaundice incidence. Methods: In this single-blinded controlled clinical trial, 80 healthy pregnant women were randomly divided into 2 groups, as treatment and control. The treatment group members added pomegranate paste to their daily diet from the 34 th week of the pregnancy to birth, as administered. The levels of neonates' bilirubin were checked in the 5 th day of the delivery. Results: Both the need of phototherapy and the mean level of neonates' bilirubin in the group fed with pomegranate paste were significantly lesser compared to control group. The number of neonates who were undergone phototherapy in the pomegranate paste receiving group was significantly lesser than that in the control group (P value = 0.029). By measuring the total bilirubin, statically significant difference between the treatment group and the control group was seen (P value = 0.021). Conclusion: The results of this study suggest the possible effect of adding pomegranate paste to pregnant women's diet on the incidence of neonatal jaundice.
Introduction
Neonatal jaundice is a common complication in newborns seen in 60% of term and 80% of preterm, during the first week of life [1] . It is mostly benign, however, in some cases may turn into catastrophe and needs to be taken seriously.
High level of bilirubin for prolonged periods of time could result in permanent brain damage [2] .
Although phototherapy is suggested as the first-line treatment of hyperbilirubinemia in neonates, it may put the infant at the risk of important complications such as retinal injury, loose stools, erythematous macular rash, purpuric rash, overheating, dehydration, hypothermia, and a benign condition called bronze baby syndrome [1] [3] .
Nowadays, effective prevention of unfavorable and dangerous jaundice requires ongoing vigilance and a practical system-based approach in order to distinguish infants with benign neonatal jaundice from those whose course may be less predictable and potentially harmful [3] . Majority of relevant studies have directed their attention on prevention of jaundice in infants, especially those with risk factors [3] [4] .
Although some topics such as women's life style and nutrition and using some special medicines during pregnancy have been discussed and demonstrated as effective factors on infant' healthy [5] , to the best of our knowledge, there is no specific, proved or practical recommendation for women during pregnancy to prevent occurrence of jaundice in their newborns.
Various medicinal herbs and traditional medicine remedies have been used for neonatal jaundice for ages globally [6] [7] [8] . Recently, herbal medicines have received a particular attention to discover and develop bilirubin-lowering agents in newborns [8] [9] .
According to Iranian traditional medicine references, pomegranate (Punica granatum L.) and its paste possess cold temperament and improve function of liver and biliary tract [10] [11] [12] . It is worth mentioning that in folk medicine of Iran, pomegranate juice has been extracted manually by compressing the arils. Enjoying this method, the astringent constituents such as tannins (responsible for concern to use pomegranate products in pregnancy) are not allowed to enter the juice [12] [13] [14] [15] . In the light of the above mentioned points and since health hazards have not been reported in proper administration of taken routine dosages of pomegranate paste and while it is considered as safe in pregnancy [12] [14] we designed a single-blinded clinical trial to investigate the rate of occurrence of jaundice in newborns whose mothers had consumed pomegranate paste from 34 th week of their pregnancy compared to control group.
Materials and Methods
This Ripe and sweet pomegranates were purchased from a local store in Kan, Tehran, Iran. The washed fruits were manually peeled and the yielded arils were compressed to extract the juice. The seeds were separated and the filtered juice was conventionally heated and stirred at 90˚C for 3 hours to achieve proper vis- The participants were assigned into two 40-member groups: 1. the pomegranate paste group (PG) in which the cases were advised to take 1 table spoon of the prepared pomegranate paste, twice a day, before meal from 34 th week of the pregnancy until delivery, and 2. the control group (CG) whose members were advised to keep on their routine diet.
The participants were requested to attend our hospital on the 5 th day of their childbirth to measure the total serum bilirubin concentration using a Bilitest transcutaneous bilirubin measurement device. The mothers were requested to inform us immediately in the case of witnessing visible icterus before the appointed time. The neonates whose apgar was below 8, and the neonates whose gestational age was less than 38 weeks, have been excluded.
One-way analysis of variance (ANOVA) and chi-square test were performed to analyze the collected data. P values < 0.05 were considered statically significant.
Results
A flow chart for the study is shown in the Figure 1 . 40 women were allocated to the control group and 40 to the pomegranate paste group. 6 women from CG and 10 from PG were excluded prior to attention scheduled follow-up visit.
There were no statistically significant differences between the two groups with respect to baseline data such as body mass index (BMI), age of subjects, the type of delivery and the neonates' gender and weight (Table 1 ). The number of neonates whom were undergone phototherapy in the PG was significantly lesser than that in the CG (Figure 2 . P value = 0.029). By measuring the total bilirubin, statically significant difference between the PG and the CG was seen (Figure 3 , P value = 0.043 and Figure 4 , P value = 0.021).
Discussion
In spite of the fact that many researchers have evaluated the effect of herbal remedies on occurred neonatal jaundice, to the best of our knowledge there is not any reported study in which the incidence of jaundice is evaluated in newborns whose mothers took natural products as "prophylactic" during pregnancy. In addition, as far as we know, this is the first randomized comparative trial of the pomegranate paste in the field of jaundice, globally. Our findings demonstrated the effectiveness of pomegranate paste for the first time in the incidence of jaundice in newborns whose mothers used it during pregnancy as administered.
Regarding the consumption of pomegranate paste according to the direction by the mother's perfectly, we have no choice but to trust on their own reports.
Further investigations are needed to shed more light on the involved mechanisms of action and to confirm or refute pomegranate paste clinical prophylactic effects on neonatal jaundice.
